Formation of DNA toroids inside confined droplets adsorbed on mica surfaces.
We report observations of in vitro DNA compaction into toroids in the absence of any condensing agent. The DNA toroid formation is induced by geometry confinement from microdroplets on mica surfaces. With AFM imaging we show that the confined DNA molecules may take the form of random coils or semiordered folded loops with large microdroplets, while they readily take the form of compact and ordered toroids when the microdroplet sizes are small enough. To better understand these phenomena, we carried out coarse-grained Brownian dynamics simulation, obtaining results that were in good agreement with the experimental observations. The simulation reveals that the toroid formation is sensitive to not only the microdroplet size, but also the DNA stiffness.